Introduction
The description of Brownian motion-that is, ofa single particle interacting with a fluctuating "heat bath"-has been generalized to study transport phenomena in solids, liquids, and plasmas. The assumption that one is dealing with a Markov process permits the derivation of Langevin and Fokker-Planck equations, and from these Boltzmann-equation-like equations may be obtained. Excellent reviews of the techniques have been given by Wang and Uhlenbeck (1), Chandrasekhar (2) , and Lax 
(3).
Application of Brownian motion theory to interacting wave fields has been made in plasma physics and geophysics. The assumption of weak nonlinear wave-wave interactions, combined with two-time perturbation theory and cummulant discard, enable one to obtain Langevin, Fokker-Planck, and Boltzmann equations.
In this paper we study a simple model of an interacting wave system for which an exact analysis ofrelaxation can be given and for which comparison can be made with conventional approximate techniques. The physical motivation for this model has been discussed by Meiss, Pomphrey, and Watson (4) . They introduced a test wave model to describe the interaction ofa single oceanic internal wave (an eigenmode ofthe linearized equations for a stably stratified fluid) with the remainder of the internal wave field (called here the ambient field). This system has threewave, or triad resonances.
In the test wave model the chosen test wave is permitted to interact with all the waves of the ambient field, but these ambient waves do not interact among themselves, other than indirectly through their coupling to the single test wave. Numerical calculations were presented in ref. 4 , showing a pronounced tendency for the test wave to relax into the equilibrium state of the ambient field [this state being the empirical Garrett-Munk (5) model].
In a second paper Pomphrey, Meiss, and Watson (6) applied two-time perturbation theory and the assumption of a Markoff process to the test wave model, obtaining Langevin and Fokker-Planck equations. From these they derived the radiative transport (Boltzmann) equation used by McComas and Bretherton (7) and Olbers (8) . McComas and Bretherton (7) studied a limiting mechanism ofconsiderable physical interest, which they called the induced diffusion limit. In this limiting case a system of waves of relatively short wavelength interacts with a system of much longer wavelength waves. The induced diffusion limit was described by Langevin and Fokker-Planck equations in ref. 6. In this paper we shall adopt the test wave model in the 
(c.c., complex conjugate). Here the z axis is directed upward, x is a vector in a horizontal plane, and r = x + e3z is a vector in three dimensions. The Fourier series in Eq. 2.1 is defined in a "large" rectangular volume V. ¶ The wavenumber vector k is resolved into horizontal and vertical components kh and kL.
For linear internal waves we would have I I An excellent review of internal wave dynamics may be found in ref. 9 . 2029
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Proc. Natl. Acad. Sci. USA 78 (1981) in which 4d is an appropriate phase factor and B = 1200 m is the Garrett-Munk (5) scale parameter (introduced in definition 2.5 to give a dimensionless amplitude).
It is convenient to let k represent the wavenumber of the chosen test wave. Wavenumbers of the remaining small-scale waves will be labeled by m. The dynamical equations for the test wave model in the induced diffusion limit are then (details may be obtained from refs. 4 and A, (A-) is evaluated at I = 1+(1_).
Because of the assumed separation of small and large scales in the induced diffusion limit, we may write 11+1 << k. On taking V large, and using Eq. 2.10, we obtain [3.5] This vanishes as V --oo.
The ensemble averaged value ofbk is then obtained from Eq. LPicA+ nA in which now [3.7] l =+ Wk W(k) ()1.
[ 3.8] tt Specific equations relating the amplitude variables ak to the Garrett-Munk spectrum are equation 3.3 of ref. 4 or equations 9 and 10 of ref. 6. 2030 Physics: Meiss Fig.  1 . The ratio v2/v1 is shown in Fig. 2 . It is seen that there is a domain for which the simple transport theory of refs. 6, 7, and 10 is valid and also a domain for which these theories should not be used.
The criteria of validity given in ref. 6 and also by Holloway (11) are consistent with our findings here. 
